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1 Introduction 
1.1 Participants 
Natalie Dowling  natalie.dowling@csiro.au 
Margaret Treble  TrebleM@dfo-mpo.gc.ca 
Karen Dwyer  DwyerK@dfo-mpo.gc.ca 
Lotte Worsøe  law@dfu.min.dk
Ole Ritzau Eigaard  ore@dfu.min.dk 
Mika Kurkilahti  mika.kurkilahti@rktl.fi
Kati Kekäläinen  kati.kekalainen@rktl.fi 
Franck Coppin  franck.coppin@ifremer.fr
Thomas Changeux  thomas.changeux@csp.ecologie.gouv.fr 
Ulrich Berth  Ulrich.berth@ior.bfa-fisch.de
Christoph Stransky  christoph.stransky@ish.bfa-fisch.de
Sara Jane Moore   sara-jane.moore@marine.ie  
Kristjan Kristinsson  krik@hafro.is 
Ignacio de Leiva  ignacio.deleivamoreno@fao.org
Merete Tandstad  Merete.Tandstad@fao.org 
Georgs Kornilovs  georgs_k@latfri.lv 
Sarah Kraak  sarah.kraak@wur.nl
Jan Jaap Poos  janjaap.poos@wur.nl
Sondre Aanes  sondre.aanes@imr.no
Samuel Subbey  samuel.subbey@imr.no or samuels@imr.no
Krzysztof Radtke  radtke@mir.gdynia.pl 
Vladimir Khlivnoy  khlivn@pinro.ru
Dmitry Prozorkevich inter@pinro.ru 
José Maria Bellido  josem.bellido@vi.ieo.es 
Santiago Cerviño   santiago.cervino@vi.ieo.es 
Michele Casini  Michele.casini@fiskeriverket.se
Mårten Åström  marten.astrom@fiskeriverket.se
Sarah Walmsley  s.walmsley@cefas.co.uk 
Dankert Skagen (Chair) dankert@imr.no
Einar Hjörleifsson (Chair) einarhj@hafro.is
1.2 Terms of reference 
The terms of reference were given in the Council resolution 2D02:  
A Workshop on Advanced Fish Stock Assessment Techniques [WKAFAT] (Co-Chairs: D. 
Skagen, Norway; and E. Hjörleifsson, Iceland) will be held at ICES Headquarters from 24 
February to 1 March 2005 to: 
a ) teach a course covering stock assessment methodology, including evaluation of 
data consistency, estimation of the state of a stock, projection of stock status, un-
certainty evaluation and risk assessment. 
WKAFAT will report by 31 March 2005 for the attention of the Resource Management and 
Living Resources Committees, and ACFM. 
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2 Workshop summary 
2.1 Background 
This was the second consecutive advanced course in fish stock assessment techniques. Previ-
ously, courses had been given concentrating on the standard software tools used in ICES. 
When the future of courses in assessment methods was discussed in the Resource Manage-
ment Committee at the ASC in 2003, it was concluded that there was a need to extend and 
broaden the courses to take on recent developments in assessment methods into account, em-
phasise the importance of understanding and scrutinising the input data, and to cover the simu-
lation methods that are developing rapidly at present. It was suggested that this would require 
a series of courses at different levels, both elementary courses in standard methods as an in-
troduction to the field for newcomers, and more advanced courses to update more experienced 
analysts on recent developments. The courses both in 2004 and again in 2005 were designed 
to cover critical evaluation of data, assessment model design and model assumptions, uncer-
tainty evaluation and risk assessment as well as projection of stock status, starting with the 
basic theory, but moving well beyond the elementary level in some areas.  
This choice of contents reflects a concern that the current practise of standardisation may lead 
to uncritical application of analysis tools, without considering the adequacy of the method in 
sufficient depth. Therefore, the course was designed to give people with some experience in 
assessment work a general overview of how assessment models are designed, ways to analyse 
signals in the data, what kind of assumptions can be relevant and other methodological aspects 
of fish stock assessments. The primary purpose was to enable analysts to perform, and design 
if necessary, analysis of the data adapted to the properties specific for the stock and the data 
available, as well as to stock specific management procedures.  
The justification for the course as stated in the Council Resolution 2D02 was: 
The two Co-Chairs will teach a basic course, but introduce the newer model develop-
ments being employed within NWWG and the WGNPBW, for example. New devel-
opments in the field, such as statistical catch-at-age/length, data limited models, pro-
duction models, CSA and delay-difference models should be in routine use within the 
ICES assessment toolkit, but experience with these models is currently limited. In ad-
dition, principles of error estimation such as bootstrap procedures, Bayesian methods 
and stock synthesis need to be disseminated more widely within ICES. The emphasis 
needs to be on teaching principles underlying methods rather than ‘button pushing’ of 
standard software tools as taught in previous years at the WKCFAT. The Co-Chairs 
will present a selection of stock assessment modelling approaches during the course. 
This formulation may have created quite wide expectations, far beyond what it is possible to 
cover in a short course for people with variable experience in the field. Some kind of selectiv-
ity therefore was necessary. The choice was to concentrate on principles and generic proper-
ties of methods rather that on specific software. The various approaches to assessment meth-
ods were covered, with main emphasis on age-structured methods. Yield per recruit, reference 
points, short term predictions and medium term simulations were covered, but not very exten-
sively. 
2.2 The workshop 
As in 2004, the course was a combination of lectures, presented as power point slides, and 
exercises on spreadsheets with artificial data. The exercises included simple analysis of data, 
construction of age structured assessment models (separable and tuned VPA) and construction 
of a data simulator. This year, more material on management strategies was included, as well 
as more in depth analysis of how various data influence the final results. Last year, two days 
were used to cover an open source framework in R, this was not repeated this year. 
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The aim of the lectures was to give a theoretical overview of the generic properties of various 
methods used to generate a historical stock and exploitation estimates. Emphasis was on clas-
sifying the various assumptions as well as strength and weaknesses of different methods. In 
the practical part of the course emphasis was on exploring the input data and get a hands on 
understanding of the families of models that assume error both in the tuning data and in the 
catch at age matrix, and those which take catch data as exact (VPAs). It was the intent of the 
instructors that the main message that participants would take home from this part of the 
course should be: 
• The input data contain the principal information about the stock and exploitation. 
Thus analysis of input data should be considered an integral part of an assessment 
and should help in determining what type of assessment model is appropriate. 
• Understand the principal assumptions that are made in different type of models. 
• Understand how information in the data propagates through to the final result. 
• Not to infer more from the data than they actually can tell. 
The integrated Excel tools were the backbone of the practical training in the course. The tools 
consisted of: 1) a flexible population simulator where various types of stock and exploitation 
development could be simulated and observables could be generated with user controlled de-
gree of error and amount of unaccounted mortality. 2) A statistical catch at age model and a 
tuned VPA with varying degree of flexibility in the assumptions made (separable model, 
power function, non-constant catchability, demonstration of the principal concept of random 
walk and bootstrap). 3) A standard set of tools displaying principal results as well as diagnos-
tics, and 4) A tool that provided a quick graphical comparison of the known truth (from the 
simulator) with the estimates from the model. Since the tools were integrated, studying effect 
of different exploitation development, observation errors as well as the effect of unaccounted 
mortality could be made relatively easily. The standard output of results and diagnostics pro-
vided the group a uniform platform as a basis for discussions. 
Two synthetic sets of input data were provided to the group for initial analysis, all based on 
the same population trajectory. The data were a single catch-at-age matrix, with a plus group, 
and two sets of age based tuning fleet indices.  
Data set 1. Fixed exploitation pattern throughout the history. 
Data set 2. Increasing exploitation of younger age groups with time 
The teaching material (Power point slides, spreadsheets and some supplementary text) is at-
tached to this report. Since this to some extent is interactive tools, it is not included in the 
printed report, but can be downloaded from the ICES website 
(www.ices.dk/reports/RMC/2005/WKAFAT). 
The time schedule and the items covered are shown in the time table below. 
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DAY PLENARY PRACTICAL EXERCISES 
1  Basic theory, analysis of observables, 
introduction to opulation simulation 
Analysis of input data (catch curves, log-ratio). 
Handout of simulator. 
2 
 
VPA, separable models, objective functions 
 
Building a statistical catch at age model and a 
tuned VPA from scratch in Excel 
3 
 
Sources of error, model misspecification,  
influence of data, diagnostics, uncertainty, 
bootstrap. 
Violation of model assumptions. Handout of 
diagnostics in a spreadheet, interpretation of 
diagnostics. 
4 Day off (Sunday) Ad libitum 
5 
 
 
More diagnostics, estimation and modelling of 
uncertainty. Random walk. Y/R Simple models 
(production, diff-delay etc) 
Predictions and evaluation of management 
strategies. 
Practical exercise in random walk,bootstrap, 
influence diagnostics. Examples of harvest rules. 
6 
 
Overview of available assessment software Demonstration of software: NOOA toolbox 
software, ICA, XSA, AMCI, ISVPA etc. 
3 Conclusions 
This year, most participants had rather limited experience in assessment work. Hence, the 
course may have been more ambitious than it should for that audience. The presentation was 
adjusted to some extent to spend more time on the very elementary theory, but a quite rapid 
progress was unavoidable given the field that was expected to be covered.  
There was considerable interest for the course, and as last year, the number of applicants by 
far exceeded the maximum number of participants. Apparently, most institutes used this 
course to give people about to enter assessment work an introduction to the field. For future 
courses, alternatives aiming more directly at that kind of audience could be considered. Like-
wise, the field to be covered should be more restricted. This year, the amount of information 
that people were able to absorb in a few days was probably exceeded.  
A broad syllabus specifying the main outline of the course should have been made available 
well in advance. This would have helped potential participants in deciding whether the course 
was applicable to their needs as well as help in determining the preparatory work needed. 
4 Recommendations 
ICES is heavily dependent on the assessment skills of Working Group participants, and both 
the conveners and the participants felt strongly that ICES needs to develop a clear strategy to 
ensure the necessary competence by those who do the assessment work. The diversity in 
background amongst the participants indicates a need for training at several levels. The fol-
lowing list of items was suggested last year, and is reiterated this year:  
• A basic, introductory course, covering a basic understanding of data, the basic 
equations and statistical assumptions, outline of common methods, and some 
training in using selected assessment tools. This should bring the participants in a 
position where they can contribute constructively in a working group context. 
• An advanced course, along the lines of the present one, but spending less time on 
elementary items, This should be intended for people with good control over the 
material covered  in the basic course, and with some experience from practical as-
sessment work. A course at this level may qualify for some authorisation by ICES 
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as a "Master of assessment", recognising that the quality of the assessor is as im-
portant as the quality of the software. 
• Specialist courses, bringing in top expertise to cover special items in depth. Ex-
amples may be special methods (length-age based methods, Collie-Sissenwine 
analysis, etc.), statistical aspects (frequentist and Bayesian, weighing of alterna-
tive hypothesis, parametritation), optimisation methods or new approaches in 
advice (mixed fisheries approach, decision tables). This should be directed mostly 
at people who are in the position to develop assessment methods, be it within or 
outside the ICES Working Group framework. 
• A course, which deals with assessment methodology within the context of man-
agement under uncertainty and evaluation of management strategies. This course 
should cover methods for the design and testing of management procedures (i.e. 
the combination of a particular stock assessment method with particular harvest 
control rules and their implementation) that consider uncertainty in process, 
measurement error, estimation, model and implementation error.  The participants 
should be people who at least have the level of experience gained from course 1 
above. Due to the advanced nature of the material the number of participants 
should be limited to 10–15.  
The suggestion made last year that ICES should formulate a long term strategy for the con-
tinuing education of its members is reiterated. For next year, a somewhat more elementary 
course should be considered, which could serve as an introduction  for people that are about 
to enter the field of assessment. A more advanced course, directed specifically at people with 
previous experience in assessment work should be considered again once there is evidence of 
sufficient interest.  
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Annex 1:  Participants list 
NAME ADDRESS TELEPHONE/ 
FAX 
E-MAIL 
 
Sondre 
Aanes 
Institute of Marine 
Research 
P.O. Box 1870 Nordnes 
N-5817 Bergen 
Norway 
T +47 55238627 
F +47 55238531 
sondre.aanes@imr.no
Mårten 
Åström 
Inst. of Freshwater 
Research 
Natinal Board of 
Fisheries 
Stångholmsvägen 2 
178 93 
Drottningholm 
Sweden 
T +46 8 6990610 
F +46 8 6990650 
marten.astrom@fiskeriverket.se
José Maria 
Bellido 
Inst. Español de 
Oceanografía 
Centro Oceanográfico 
de Vigo 
Cabo Estay - Canido 
Apdo 1552 
E-36200 Vigo 
Spain 
T +34 986492111 
F +34 986 492351 
josem.bellido@vi.ieo.es 
Ulrich Berth Bundesforschungsanstalt 
f. Fischerei 
Institut für 
Ostseefischerei 
An der Jägerbäk 2 
D-18069 Rostock-
Marienehe 
Germany 
T +49 381 810 268 
F +49 381 810 445 
Ulrich.berth@ior.bfa-fisch.de
Michele 
Casini 
Michèle Casini 
National Board of 
Fisheries 
Institute of Marine 
Research 
Box 4 
SE-453 21 Lysekil 
Sweden 
T +46(0)52318728 
F +46(0)52313977 
Michele.casini@fiskeriverket.se
Santiago 
Cerviño 
Inst. Español de 
Oceanografía 
Centro Oceanográfico 
de Vigo 
Cabo Estay - Canido 
Apdo 1552 
E-36200 Vigo 
Spain 
T +34 986492111 
F +34 986492351 
santiago.cervino@vi.ieo.es 
Thomas 
Changeux 
Conseil Supérieur de la 
Peche 
16, avenue Louison 
Bobet 
94132 Fontenay-sous-
Bois Cedex 
France 
T +33 145143605 
F +33 145143660 
thomas.changeux@csp.ecologie.gouv.fr 
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Franck 
Coppin 
IFREMER 
150, Quai Gambetta 
F-62200 Boulogne-sur-
Mer 
France 
T +33 321995600 
F +33321995601 
franck.coppin@ifremer.fr
Natalie 
Dowling 
CSIRO 
GPO Box 1538 
Hobart, Tasmania 7001 
Australia 
T +61 3 62325148 natalie.dowling@csiro.au 
Karen 
Dwyer 
Sci., Oceans & Envir. 
Br., DFO Nfld. & 
Labrador Reg. 
P. O. Box 5667, St. 
John's 
NL A1C 5X1 
Canada 
T +709-772-0573  
F +709-772-4188 
DwyerK@dfo-mpo.gc.ca 
Ole Ritzau 
Eigaard 
Danish Institute for 
Fishery Research 
Charlottenlund Slot 
DK-2920 
Charlottenlund 
Denmark 
T +45 33963388 
F +45 33963333 
ore@dfu.min.dk 
Einar 
Hjörleifsson 
(Chair) 
Einar Hjorleifsson 
Marine Research 
Institute 
P.O. Box 1390 
Skúlagata 4 
IS-l21 Reykjavík 
Iceland 
 einarhj@hafro.is
Kati 
Kekäläinen 
Turku Game and 
Fisheries Research 
Hainen Pitkakatu 3 
FI-205 20 Turku 
Finland 
T +358 2057511 kati.kekalainen@rktl.fi 
Vladimir 
Khlivnoy 
PINRO 
6, Knipovitch Street 
183763 Murmansk 
Russia 
T 78152 47 21 92 
F 78152 47 33 31 
khlivn@pinro.ru
Georgs 
Kornilovs 
Georgs Kornilovs 
Latvian Fish Resources 
Agency 
Daugavgrivas Street 8 
LV-1048 Riga  
Latvia 
 georgs_k@latfri.lv 
Sarah Kraak Wageningen UR Animal 
Sciences Group 
Netherlands Institute for 
Fisheries Research 
Dept. Fisheries and 
Marine Ecology 
P.O. Box 68 
1970 AB IJmuiden 
The Netherlands 
T +31 255 564783 
F +31 255 564644 
sarah.kraak@wur.nl
Kristjan 
Kristinsson 
Marine Research 
Institute 
P.O. Box 1390 
121 Reykjavik 
Iceland 
T +354 5752000 
F +354 575 2091 
krik@hafro.is 
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Mika 
Kurkilahti 
Finnish Game and 
Fisheries Research 
Institute FGF21 
Itainen Pitkakan 
FI-20520 Turku 
Finland 
T +358 2057511 mika.kurkilahti@rktl.fi
Ignacio de 
Leiva 
FAO-FIRM 
Viale delle Terme de 
Caracalla 
Rome 00100 
Italy 
T +39 0657053617 
F +39 0657052030 
ignacio.deleivamoreno@fao.org
Sara Jane 
Moore 
The Marine Institute 
Galway Technology 
Park 
Parkmore 
Galway 
Ireland 
T +353(0)917304 
F 
+353(0)91730470 
sara-jane.moore@marine.ie 
Jan Jaap 
Poos 
Wageningen UR Animal 
Sciences Group 
Netherlands Institute for 
Fisheries Research 
Dept. Fisheries and 
Marine Ecology 
P.O. Box 68 
1970 AB IJmuiden 
The Netherlands 
T +31 255 564694 
F +31 255 564644 
janjaap.poos@wur.nl
Dmitry 
Prozorkevich 
PINRO 
6, Knipovitch Street 
183763 Murmansk 
Russia 
T +78152 47 21 47 dvp@pinro.ru 
Krzysztof 
Radtke 
Sea Fisheries Institute  
ul. Kollataja 1 
PL-81-332 Gdynia 
Poland 
T +48 58 620 17 
28 ext. 269 
F +48 58 620 28 
31 
radtke@mir.gdynia.pl 
Dankert 
Skagen 
(Chair) 
Dankert Skagen 
Institute of Marine 
Research 
P.O. Box 1870 Nordnes 
N-5817 Bergen 
Norway 
T +47 55 238419  
F +47 55 238555 
dankert@imr.no
Christoph 
Stransky 
Bundesforschungsanstalt 
f. Fischerei 
Institut für Seefischerei 
Palmaille 9 
D-22767 Hamburg  
Germany 
T +49 4038905228 
F +49 4038905263 
christoph.stransky@ish.bfa-fisch.de
Samuel 
Subbey 
Institute of Marine 
Research 
PO Box 1870 
Bergen 
Norway 
T +45 55235383 samuel.subbey@imr.no or 
samuels@imr.no
Merete 
Tandstad 
FAO-FIRM 
Viale delle Terme de 
Caracalla 
Rome 00100 
Italy 
T +39 0 
657052019 
F +39 0 
657053020 
Merete.Tandstad@fao.org 
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Margaret 
Treble 
Dept. of Fish. & Oceans, 
Freshwater Inst., 501 
University Cres., 
Winnipeg, Man. R3T 
2N6 
Canada 
Tlf +204-984-0985 
Fax: +204-984-
2403 
TrebleM@dfo-mpo.gc.ca 
Sarah 
Walmsley 
CEFAS 
Lowestoft Laboratory 
Lowestoft 
Suffolk NR33 0HT 
United Kingdom 
T 
+44(0)1502527790 
F 
+44(0)1502513865 
s.walmsley@cefas.co.uk 
Lotte 
Worsøe 
Danish Institute for 
Fishery Research 
Charlottenlund Slot 
DK-2920 
Charlottenlund 
Denmark 
T +45 33963364 
F +45 33963333 
law@dfu.min.dk
 
 
   
